N6-adenyl arylation of DNA by aristolochic acid II and a synthetic model for the putative proximate carcinogen.
Aristolochic acid II (AAII), one of the major components of the carcinogenic plant extract aristolochic acid, is known to be mutagenic and to form DNA adducts in vitro and in vivo. The major fluorescent DNA adduct formed upon xanthine oxidase mediated reduction in the presence of calf thymus (CT-) DNA or deoxyadenosine was isolated by means of preparative HPLC and identified by fluorescence, UV/vis absorbance, and 1H NMR spectroscopy as 7-(deoxy-adenosin-N6-yl)aristolactam II. As a model proximate carcinogen, N-chloroaristolactam II was prepared chemically from aristolactam II, the reduction product of AAII. This model compound was spectroscopically characterized and found to react directly with CT-DNA without any activation, forming the same deoxyadenosine adduct. HPLC analysis with fluorescence monitoring detected this adduct in vivo in the liver DNA of Wistar rats treated orally with AAII. These results confirm the anticipated metabolic activation mechanism of AAII as occurring via a cyclic nitrenium ion.